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South Central Washington Regional ITS Architecture 

1. INTRODUCTION 

1.1 OVERVIEW 

The State of Washington has long been a leader in the deployment of Intelligent Transportation Systems 
(ITS) both statewide and locally. The purpose of the Regional ITS Architecture documented in this 
report is to provide a framework to guide future ITS deployments within the Washington State 
Department of Transportation’s (WSDOT) South Central Region. The Regional ITS Architecture 
provides guidelines for interagency communication, standards compliance, and ITS components.  

The defining resource for providing guidance to state and local jurisdictions regarding ITS projects is 
the National ITS Architecture. This resource was developed for the U.S. Department of Transportation 
(US DOT) to serve as a common framework for planning, defining, and integrating intelligent 
transportation systems. Final Regulations issued by the U.S. Department of Transportation1 require the 
development of a Regional ITS Architecture to serve as a regional framework for ensuring institutional 
agreement and technical integration for the implementation of ITS projects. All projects that use federal 
highway trust funds are subject to this requirement. Thus, the Regional ITS Architecture and individual 
ITS projects must conform to the National ITS Architecture.  

1.2 PROCESS FOR DEVELOPMENT OF THE SOUTH CENTRAL REGION ITS 
ARCHITECTURE 

The process employed for the development of the South Central Region (SCR) ITS Architecture is 
depicted in Figure 1-1. The effort builds upon an inventory of existing and planned ITS deployments 
both regionally and statewide (upper left hand corner of Figure 1-1). These projects provide a baseline 
for future deployments and identify ITS Architecture elements that must be accommodated by the South 
Central ITS Architecture. Through inventorying ITS initiatives affecting the region and soliciting 
stakeholder feedback, an operational concept can be developed as part of the Regional Architecture. The 
Operational Concept, covered in Section 3.6, provides a blueprint for interagency cooperation and 
sharing of data, equipment, and overall operational coordination.  

Significant existing ITS deployments in the South Central Region include traveler information systems, 
traffic monitoring, and Road Weather Information Systems (RWIS) for weather monitoring. Planned 
efforts include work zone safety, regional traffic control, and expanded traveler information. Existing 
and planned regional deployments will be discussed more thoroughly in Section 3. The SCR ITS 
Architecture was developed to capture these existing and planned efforts and provide guidance for the 
integration of these ITS applications. The process also analyzed potential future ITS deployments 
through a stakeholder review and identification of ITS market packages that best fit the needs and 
requirements of the Region. In the National ITS Architecture, market packages provide an accessible, 
deployment-oriented perspective to the national architecture. They are tailored to fit - separately or in 
combination - real world transportation problems and needs.2 The market packages also include a 

                                                 
1 January 8, 2001, U.S. Department of Transportation, Federal Highway Administration, 23 CFR Part 940, FHWA Docket 

No. FHWA-99-5899 (http://www.its.dot.gov/aconform/archrule_final_1.htm) 
2 US DOT, National ITS Architecture, Version 4.0 
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South Central Washington Regional ITS Architecture 

depiction relationship and data flow between different entities providing the “service” provided by the 
deployment of the market package. 

To develop the South Central ITS Architecture, the following tasks were undertaken: 

• 

• 

• 

• 

                                                

Document Review and ITS Inventory: Existing planning documents for the region, provided 
by WSDOT, were reviewed and a general inventory of existing and planned ITS deployments 
was compiled. 

Meeting with Stakeholders: Transportation and safety representatives from local agencies were 
invited to a meeting where the National Architecture concepts were presented and input was 
sought regarding current and planned information-sharing practices and ITS deployments.  

Market Package Selection: At the stakeholder meeting, the attendees were guided through the 
list of National Architecture market packages and asked to select those that were appropriate for 
the region.  

Develop Regional Operational Concept: The Operational Concept outlines the relationships 
between transportation and safety agencies in the South Central Region and beyond, and how 
information and ITS devices are controlled and exchanged.  

Together the results of these analyses were used to develop the WSDOT South Central Region ITS 
Architecture documented in this report. Regional Architectures have been developed, or are in the 
process of development, for most areas of Washington State. The final vision is to compile all existing 
Washington regional architectures into a statewide architecture.3 

Figure 1.1 illustrates the regional architecture development process.  

 

 
3 A statewide communications plan is also under development as a parallel effort.  
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Figure 1-1: Regional ITS Architecture Development Process  
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1.3 ORGANIZATION OF THE REPORT 

Following this introduction, this report is divided into six sections as follows: 

Section 2 – Introduction to the National Architecture: This section provides information on the 
context of ITS Architecture development. 

Section 3 – Background and Operational Concept: This section provides an overview of the South 
Central region and the state of ITS operations, as described in the following subsections: 

• Description of Region: Provides an overview of the South Central Region’s characteristics 
affecting transportation in the area. 

• Identification of Stakeholders: Lists the stakeholders identified and contacted for feedback as 
part of this project.  

• Existing and Planned Activities: Washington ITS projects and deployments affecting the region.  

• Operational Concept: Outlines communications both electronic and manual between agencies.  

Section 4 - Agreements: Considerations for interagency cooperative agreements.  

Section 5 - System Functional Requirements, Interface Requirements, and Information 
Exchanges: Introduction to the approach of developing a regional ITS architecture diagram from a 
WSDOT perspective, and detailed description of the elements included in the diagram. 

Section 6 - Identification of ITS Standards: Introduction to the standards development effort and 
identification of standards likely to affect the SCR based on the selected Market Packages.  

Section 7 - Sequence of Projects Required for Implementation: Identifies any projects that must have 
precedence over others in order to implement the overall ITS vision for the region. 

September 6, 2002 FINAL REPORT 3. 



South Central Washington Regional ITS Architecture 

2. NATIONAL ITS ARCHITECTURE INTRODUCTION 

This section provides background information on the National ITS Architecture, and the final FHWA 
rulemaking regarding the development of Regional ITS Architecture. 

The National ITS Architecture provides a common framework for planning, defining, and integrating 
intelligent transportation systems. It is a mature product that reflects the contributions of a broad cross-
section of the ITS community (transportation practitioners, systems engineers, system developers, 
technology specialists, etc.). The architecture defines:  

• The functions (e.g., gather traffic information or request a route) that are required for ITS.  

• The physical entities or subsystems where these functions reside (e.g., the roadside or the 
vehicle).  

• The information flows that connect these functions and physical subsystems together into an 
integrated system.4 

Although the architecture is not technology-specific, it is function-specific. The architecture is employed 
to structure the planning and design process along with the general functions of ITS systems. The 
architecture further defines these functions into two categories: physical and logical. 

2.1.1 Physical Architecture 

The physical architecture provides a framework for the physical elements of ITS systems. These 
elements include cars, people, computers, buses, trucks, etc. Figure 2-1, National ITS Architecture 
Subsystems, provides an illustration of the physical architecture. The physical elements are broken into 
large groups called subsystem categories. These are functional categories that describe what their 
member physical entities (subsystems) do.  

The four major subsystem categories are: 

1. Traveler Subsystems: Systems or applications that provide information to travelers (e.g., traffic 
conditions). 

2. Center Subsystems: Systems or applications that process and use information to control the 
transportation network (e.g., signal timing). 

3. Vehicle Subsystems: Systems or applications that provide driver information and safety on 
vehicle platforms (e.g., in-vehicle signing). 

4. Roadside Subsystems: Systems or applications that process and provide vehicle system data 
(e.g., traffic signals). 

The bubbles (or sausages) between the subsystem categories represent the communications medium. For 
example, the Roadway subsystem (within the “Roadside” subsystem category) could potentially be 
communicating with the Vehicle, the Transit Vehicle, the Commercial Vehicle, and the Emergency 
Vehicle subsystems (within the “Vehicle” subsystem category) via short-range wireless links.  

                                                 
4 US DOT, National ITS Architecture, Version 4.0 
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Figure 2.1. National Architecture Subsystems 

An architecture flow is simply the information that is exchanged between subsystems and terminators in 

Archite munication requirements define the interfaces 
m. 

The cur es require that the ITS Architecture be developed at a sufficient level of 
detail to show subsystems and architecture flows. 

he 
boundary of ITS but still impacting ITS systems. Interfaces between subsystems and terminators need to 
be defined, but there are no ITS-related functional requirements associated with terminators. Since 
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2.1.2 Architecture Flows 

the Physical Architecture. Each architecture flow contains one or more data flows from the Logical 
cture. These architecture flows and their com

which form the basis for much of the ongoing standards work in the National ITS Architecture progra
rent US DOT guidelin

2.1.3 Terminators 
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South Central Washington Regional ITS Architecture 

out of the control of the enti e to illustrate 
ownership/control of the proposed services. 

2.1.4 Market Packages 

While the physical architecture components, such as subsystems and architecture flows, provide a good 
tool for organizing the ITS design process, they are difficult to discuss with anyone who is not familiar 
with the National ITS Architecture. The Market Packages provide an accessible, deployment-oriented 
perspective to the National Architecture. They are tailored to fit - separately or in combination - real 
world transportation problems and needs. Market Packages utilize one or more Equipment Packages that 
must work together to deliver a given transportation service and the architecture flows that connect them 
and other important external systems. In other words, they identify the pieces of the Physical 
Architecture that are required to implement a particular transportation service. Equipment Packages 
group like processes of a particular subsystem together into an “implementable” package. The Market 
Packages also help in the design process by categorizing improvements and can serve as another check 
to make sure areas are not over or under covered. 

For example, the Market Package “Regional Traffic Control” is made up of the subsystems “Traffic 
Management” and “Roadway”, as well as the terminator “Other TM” (see Figure 2-2 on the following 
page). The service to be provided is regional traffic control. In order to do this, the entity must have 
control or access to processes under traffic management and roadway. The specific process needed is 
“TMC Regional Traffic Control.” This Equipment Package provides capabilities for analyzing, 
controlling, and optimizing area-wide traffic flow. These capabilities provide for wide area optimization 
integrating control of a network signal system with control of freeway, considering current demand as 
well as expected demand with a goal of providing the capability for real-time traffic adaptive control 
while balancing inter-jurisdictional control issues to achieve regional solutions. The terminator “Other 
TM” shows that the information collected must be accessible by other traffic management centers. The 
architecture flow indicates that “traffic information coordination” and “traffic control coordination” will 
be exchanged between the “Traffic Management” subsystem and “Other TM” terminator.  

rchitecture flows represent the information flows between subsystems and terminators. These flows 
can be broken down further into data-flows and process specifications. This breakdown defines more 

changes between the subsystems and terminators. This level of detail 
becomes more useful in the project design and implementation stages. 

ty’s perspective is called a terminator. This is don

A

and more detailed information ex
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Traffic

2.2 FEDERAL HIGHWAY ADMINISTRATION REGULATIONS 

FHWA has issued a final rulemaking to implement section 5206(e) of the Transportation Equity Act for 
the 21st Century (TEA-21). This section required ITS projects funded through the highway 
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tional requirements and 
information exchanges with planned and existing systems and subsystems along with identification of 
applicable standards. The Regional ITS Architecture would be tailored to address the local situation and 
ITS investment needs5. The rule became effective on April 8, 2001. 

The purpose of the Regional ITS Architecture is to serve as a guide for the development of ITS projects 
and programs and be consistent with ITS strategies and projects contained in applicable transportation 
plans. Having developed a Regional ITS Architecture means that a regional framework for ensuring 
institutional agreement and technical integration for the implementation of ITS projects or groups of 
projects is in place. 

                                                

conform to the National ITS Architecture and applicable standards. Conformance with the National IT
Architecture is defined as development of a Regional ITS Architecture and the subsequent adherence o
ITS projects to the Regional ITS Architecture. The Regional ITS Architecture is based on the National 
ITS Architecture and consists of several parts including the system func

 
5 January 8, 2001, U.S. Department of Transportation, Federal Highway Administration, 23 CFR Part 940, FHWA Docket 

No. FHWA-99-5899 (http://www.its.dot.gov/aconform/archrule_final_1.htm) 
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As mentioned earlier, the Regional ITS Architecture must include the following elements: 

• Description of the Region or Project  
• Identification of Stakeholders 
• Operational Concept  
• Agreements  
• System Functional Requirements 
• Interface Requirements and Information Exchanges  
• Identification of ITS Standards 
• Sequence of Projects Required for Implementation6 

The size of the region should reflect the breadth of the integrations effort and is left to the discretion of 
the cooperating organizations. 

2.3 IMPLICATIONS 

The final rule making by FHWA provides the guidance for the development of Regional ITS 
Architectures. The individual ITS projects that exist or are planned for the region must all be integrated 
into an overall ITS Architecture. The architecture will provide the tec l framework 
for incorporating planned projects into a larger vision for the South Central Region and the rest of the 
state. 

                                                

hnical and institutiona

 
6 January 8, 2001, U.S. Department of Transportation, Federal Highway Administration, 23 CFR Part 940, FHWA Docket 

No. FHWA-99-5899 (http://www.its.dot.gov/aconform/archrule_final_1.htm) 
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3. REGIONAL BACKGROUND AND OPERATIONAL CONCEPT 

The statewide and regional existing an
me

d planned ITS deployments, along with a few “wish list” projects 
ntioned by stakeholders provide the baseline for development of the Regional Architecture. The 
gion tomized subset of the National Architecture, which provides an 
titut ical framework for the deployment of ITS applications. This section builds on 

d below to develop the SCR ITS Architecture. 

1 ION 

Re al Architecture is a cus
ins ional and techn
existing and planned ITS projects discusse

3. DESCRIPTION OF THE REG

 

WSDOT Regions7 

The South Central Region consists of ten counties: Asotin, Garfield, Columbia, Walla Walla, Franklin, 
Benton, Yakima, Kittitas, and parts of King and Whitman. Yakima, Ellensburg, and the Tri-Cities are 
the most densely populated areas. Snoqualmie Pass along I-90 is considered a key link between Western 
and Eastern Washington, and is closely monitored in winter for changing conditions, avalanche 
potential, and incidents.  
                                                 
7 Source: WSDOT 
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3.2 IDENTIFICATION OF STAKEHOLDERS 

Stakeholders provide crucial input regarding an area’s transportation characteristics, ITS deployments, 
and future needs. Stakeholders are generally considered to be those who own, operate or use ITS. Fo
this project, a meeting was held with representative from the following agencies: 

• WSDOT South Central Region 
• WSDOT Headquarters 

r 

Walla Walla County 
• City of Ellensburg 
• City of Richland 
• Ben Franklin Transit 
• Yakima Valley Council of Governments 
• Benton-Franklin Council of Governments 
• Benton County 
• Washington State Patrol (WSP) 
• Yakima Transit 
• Yakima County 
• City of Yakima 
• City of Pasco 
• Franklin County 

Other stakeholders are considered to be emergency service providers, other cities and towns in the 
region, and local law enforcement.  

3.3 STATEWIDE ITS DEPLOYMENTS AFFECTING THE SOUTH CENTRAL REGION 

The following projects are WSDOT-sponsored statewide initiatives that may impact the SCR ITS 
Architecture in terms of data and systems that may become available to that region.  

3.3.1 rWeather 

The WSDOT rWeather (road-Weather/”Our” weather) project collects and disseminates real-time and 
predictive statewide road and weather information. The program gathers data from a variety of sources 
and provides statewide weather and road-condition reports and forecasts.8 Available information 
includes incidents, construction, mountain pass conditions, video, and audio highway advisory radio 
messages.  

nclude 
that would make it of use to regional/local agencies. However, WSDOT is 

                                                

• City of Kennewick 
• 

3.3.2 Condition Acquisition and Reporting System (CARS) 

CARS is a Internet-based application for entering incident information for incidents occurring statewide 
on interstates, US highways, and state routes. At this time, the CARS mapping system does not i
the county and city roads 

 

 web site: http://www.wsdot.wa.gov/rweather/8 WSDOT rWeather   

September 6, 2002 FINAL REPORT 10. 
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considering a trial local deployment whereby the system would be expanded to include one county’s 
local roads. 

On July 21, 2000 the Federal Communications Commission designated 511 as the national traveler 
orm wide 511 system will condense the numerous traveler 
orm in Washington to the single 3-digit code. As of July 2002, six states have 

SDOT 511 system is nearing rollout at this time.  

icle Information Systems and Networks (CVISN) 

 technology to promote the safe and legal movement of commercial 
nation. CVISN is a cooperative effort among the 

 Licensing  
king Associations  
 Department of Transportation  

arrier Safety Administration  

 the ion experiences significant truck traffic along I-90 and I-82, it is expected that 
the CVISN program is likely to have an impact (in terms of deployed equipment and programs) on the 

3.3.5 Washington State Patrol CAD Upgrade 

The WSP will be acquiring an updated computer aided dispatch (CAD) system within a short time. This 
is new 

tivities between 
WSP and WSDOT. WSDOT will further distribute this information to the general public over the 

er dissemination methods. 

ain 
-

 provides pre-trip traveler information to the general public while also being a resource to 
maintenance workers needing access to real-time weather information for their districts. 

3.3.3 511 System9 

inf ation number. Washington’s state
inf ation numbers available 
active 511 programs. The W

3.3.4 Commercial Veh

The CVISN program uses ITS
vehicle traffic within Washington and across the 

10following agencies:   

Washington State Patrol  
e Department of

• 
• Washington Stat
• Washington Truc
• eWashington Stat

 C• Federal Motor

As South Central Reg

area’s roadways.  

will enable improved response times and better communication between dispatch and vehicles. Th
system will include the ability to electronically share information on incidents and ac

Internet, 511, and oth

3.3.6 WSDOT Traffic and Weather Site11 

WSDOT’s weather and road condition site compiles camera images, weather forecasts and mount
pass reports covering the entire state, as well as a link to the Puget Sound traffic flow map. This multi
purpose site

                                                 
9 511 information from the US DOT: http://www.its.dot.gov/511/511.htm  
10 WSDOT CVISN web site: http://cvisn.wsdot.wa.gov/  
11 http://wsdot.wa.gov/traffic/default.htm  
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3.4 SCR EXISTING ITS DEPLOYMENTS 

Existing ITS infrastructure in the South Central region includes roadside, traffic control, environmental 
vices, and the Transportation Management Center (TMC). 

th Central and North 
Central regions. The TMC also provides the critical function of immediate communication response to 

TS devices, TMC 
staff both receive and disseminate reports of inclement weather, incidents, congestion, and other 

adsi eployed in the South Central Region include: 

nformation and variable speed limits 

rs 

ntrol 

ices and uses the advanced 9800 signal 

e  that would use RWIS equipment to sense poor air 

nal priority and 
Computer Aided Dispatch (CAD) for their Dial-A-Ride service routing and dispatch. This agency also 
has a transit information web site with routes and schedules posted. Yakima Transit has surveillance 
cameras installed on buses and at transfer points.  

management, transit de

3.4.1 Central Washington Transportation Management Center (TMC 

The TMC, located at the Washington State Patrol (WSP) building in Union Gap, provides 24-hour 
traffic and roadway condition monitoring of selected roadways in both the Sou

any situation affecting traffic in either region. In addition to controlling all roadside I

transportation-impacting alerts.  

3.4.2 Roadside  

Ro de technologies currently d

• Dynamic Message Signs (DMS) for traveler i
• Highway Advisory Radio (HAR) 
• Road Weather Information Systems (RWIS) senso
• CCTV Cameras 
• Loop Traffic Recorders 
• Radar Vehicle Detectors 

3.4.3 Traffic Co

The City of Yakima has forty Peek video detection dev
controllers to manage their 88 intersections. Since 1999, the city has had an ongoing signal optimization 
project to improve signal timing and efficiency. For regional signal control, WSDOT uses time-based 
and master systems. Signal coordination efforts are underway on Yakima Avenue and Nob Hill 
Boulevard (SR 24) to improve flow onto I-82.  

3.4.4 Environmental Management 

Yakima is coordinating an air quality alert syst m
quality. This information would then be used to encourage travelers to consider alternate routes.  

3.4.5 Transit Management 

Ben Franklin Transit (serving the Tri-City area) uses infrared based (Opticom) transit sig

September 6, 2002 FINAL REPORT 12. 
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3.4.6 Incident Response Management 

As a result of successful incident response patrols in the Puget Sound region, WSDOT is expanding this 
effort statewide. In the South Central Region, two units patrol Snoqualmie Pass on weekends and 
holidays. Incident response teams provide traffic control, traffic rerouting, mobile communications, and 

 

SIONS 

eployed at various locations, including Snoqualmie Pass, I-90 near I-82, I-82 near 
Yakima, US 97 at Status Pass, SR 12 between Pomeroy and Clarkston (Alpowa Summit), and I-90 at the 

ces will be controlled 

6.1 

rave fully deployed program that uses DMS to vary the speed limit along stretches 
nditions. Software and computer upgrades will be developed for the 
ation and Variable Speed Limit system.  

 River Bridge Traffic Operations 

ns to be 

As a result of increasing congestion in the Tri-Cities area, there may be a need for advanced traffic 
 coordinating traffic signal operations with WSDOT and 

Benton/Franklin counties. CCTV, traffic detectors, and flow maps may also be deployed as part of this 

ations Improvements  

. 

                                                

assistance in incident clearance and clean up.12  

3.5 SCR PLANNED ITS DEPLOYMENTS  

A variety of ITS projects are in the planning stages for potential future deployment. However, it should
be noted that not all of these projects have been formally approved. These projects include: 

3.6 DMS AND HAR EXPAN

New DMS are to be d

West Slope Cascades. HAR will be added at I-82 near Yakima. All of these devi
via the Central Washington TMC. 

3. “Travel Aid” Upgrade  

“T l Aid” is a success
of I-90 in response to weather co
Snoqualmie Pass Traveler Inform

3.6.2 US 395 Columbia

A need has been expressed for CCTV, HAR, DMS, traffic volume detectors and communicatio
deployed over the Blue Bridge in Pasco.  

3.6.3 Tri-Cities Advanced Traffic Management 

management capabilities for the purpose of

effort. Devices deployed over the Blue Bridge and in other areas could then potentially be controlled 
locally.  

3.6.4 Adverse Weather Oper

This project will install road surface temperature probes, weather monitoring stations, stream monitors, 
and other advanced technology components to improve the efficiency of winter maintenance operations
This project has received funding.  

 
12 Source: WSDOT 
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3.6.5 Work Zone Traffic Safety System 

This project will develop and deploy a reusable and portable traffic management and traveler 
information system. The system will initially be used on I-90 in the Snoqualmie Pass area. This pro
has been funded.  

ject 

3.7 OPERATIONAL CONCEPT 

The operational concept portion of the SCR ITS Architecture defines the institutional relationships 
 

es and 
responsibilities between organizations including responsibilities for operation and maintenance and the 

ring among the entities.  

change information. This implies that an operational concept and an 
institutional relationship be established between the two organizations that are cooperating. The 

ages are and will be deployed in the SCR leads the way to define an 

es is based upon existing and 
planned ITS projects and on consultation with regional stakeholders on potential future ITS applications.  

among the organizations in the region required for the deployment and operation of a regional integrated
transportation management and information system. The operational concept establishes the rol

level of information, status, and control sha

In the National ITS Architecture, market packages include a depiction relationship and data flow 
between different entities providing the “service” provided by the deployment of the market package. 
For example, the incident management system market package requires that traffic management and 
emergency management centers ex

identification of which market pack
operational concept for the Regional ITS Architecture.  

Table 3-1 shows all of the market packages that are encompassed by the SCR ITS Architecture. The 
market packages are listed by organization. The selection of market packag

Table 3-1: South Central Region Market Packages by Stakeholder 

Market 
Package 

WSDOT 
Headquarters 

South  
Central 

WSDOT  

Region 

ITS Data Mart  √  √  

ITS Data 
Warehouse √     

Washington
State  
Patrol 

Local  
Traffic 

Operators 

Transit/ 
Paratransit 
Providers 

Demand Response 
Transit Operations     √ 

Transit Security     √ 

Multi-Modal 
Coordination  √  √ √ 

Transit Traveler 
Information     √ 
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Market 
Package Headquarters Central 

Region 

State  
Patrol 

Traffic 
Operators 

Paratransit 
Providers 

WSDOT 
WSDOT  
South  Washington Local  Transit/ 

Broadcast Traveler 
Information √ √  √  

Interactive Traveler 
Information √ √  √  

Network 
Surveillance √ √  √  

Surface Street  
Control 

Traffic Information 
Dissemination √ √  √  

Regional Traffic Control  √  √  

Incident Management 
System  √ 

 √  √  

√ √  

Emergency Response  √ √   

Emergency Routing  √ √   

Roadway Service 
Patrols  √ √   

Maintenance and  
Constru icle ction Veh

ng 
 √    

Collection  √    

Weather Information  
Processing a √ √ √ √ √ 

Winter Maintenance  √    

Roadway Mainte  √  √  

Work Zone 

Work Zone S

Tracki

Road Weather Data 

nd  
Distribution 

nance 
and Construction 

Management  √    

afety 
Monitoring  √    
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Market 
Package 

WSDOT 
Headquarters 

WSDOT  
South  

Central 
Region 

Washington
State  
Patrol 

Local  
Traffic 

Operators 

Transit/ 
Paratransit 
Providers 

Maintenance and  
Construction  √  √  

 
Most market packages do not require interaction with other organizations, and can be generally 

nted as stand-alone a ications local  In these cases, the market package itself defines the 
oncept for deployment. 

ral market packages have been identified as req iring jurisdictional interaction and the 
need to define regional operational concepts. These market packages are: 

anagement System  
• Broadcast and Interactive Traveler Information 

c Contr l 
• Traffic Information Dissemination 

• Commercial Vehicle Operations (a summation of the CVO market package set) 
nd Cons uction Activity Coordination 

• Weather Information Processing and Distribution 

rket packages requires an operational concept that will involve multiple jurisdictional 
everal cases, multiple traffic and emergency management agencies will need to form 

relationships with each other to define specific roles and responsibilities for the deployment of the 

impleme
operational c

ppl ly.

However, seve u

• Incident M

• Regional Traffi o

• ITS Data Mart 

• Maintenance a tr

Each of these ma
relationships. In s

market package. 

 Activity 
Coordination 
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In defining an operational concept, it is key to consider that relationships between agencies embody two 
main components: 1) what roles and responsibilities does each agency play in the relationship and 2) 
what kinds of information is shared. Eight types of roles or responsibilities have been identified to 
describe agency-to-agency relationships: 

Table 3.2 – Operational Relationships 

Relationship Definition "From/To" Example 

Independent Parties operate independently with no interaction. No interaction. 

Consultation One party confers with another party, in 
accordance with an 

FROM agency provides information on
established process, about an 

anticipated action and then keeps that party 
informed about the actions taken. No electronic 
sharing of information. 

 
activities to interested TO agencies. 

Co tion opera The parties involved in carrying out the planning, 
project development and operations processes 
work together to achieve common goals or 
objectives. No electronic sharing of information. 

Both agencies cooperate in the 
development and execution of common 
plans, projects, and operational 
procedures. 

Information Sharing The electronic exchange of data and device status 
information between parties, for the purposes of and/or video information from the FRO
coordinated operations, planning, and analysis. 

FROM agency will provide status, data, 
M 

agency’s field devices (e.g., detectors) to 
the TO agency. 

Control Sharing The ability, through operational agreements, to 
allow for one party to control another party’s field 
devices to properly respond to incident, event, 
weather, or traffic conditions. 

agency to control the TO agency’s field 
devices (e.g., DMS, select signal timing 
patterns) for specified defined 

 

FROM agency is allowed by the TO 

occurrences.

Only Operational 
Responsibility 
Shifted 

One party operates the field equipment of a 
second party on a full time basis. 

FROM agency will operate the field 
devices of the TO agency (e.g., County 
operates a City’s traffic signals but the 
City is responsible for maintenance and 
repairs). 

Only Maintenance 
Responsibility 
Shifted 

One party maintains the field equipment of a 
second party. 

FROM agency maintains the field devices 
of the TO agency, but the TO agency is 
responsible for operations. 

Full Responsibility 
Shifted 

One party has full responsibility for the field 
equipment of a second party including operations 
and preventative and emergency maintenance. 

FROM agency operates and maintains 
the field devices of the TO agency. 
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Along with these eight roles and responsibilities are associated information types that are typical for 
agency-agency exchange. Five primary types of information exchanges were identified: 

Table 3.3 – Information Exchanges 

Information 
Flows Definition "To/From" Example 

Data The dissemination of data gathered from one party’s field devices 
nother party. Data can include, but is not limited to, traffic, 

FROM agency sends data to 
the T

 dissemination of live video and still images from one party’s 
 camera’s to another party. 

FROM agency sends live 

 receive such information as current signal timing/r sponse 
n, current message sets, etc. 

information on its devices to 
the TO agency. 

 ability for one party to solicit either data or a com and 

party. 

FR

TO agency.  

 ability for one party to control another party’s fie evices. FROM agency issues control 
instru

 
3.7.1  Incident 

This market package manages both predicted and unexpected inci he impact to the 
transportation network and traveler safety is minimized. Requisite incident detection capabilities are 

e  the re ffic 
nd e  and weather ser

diverse sources are collected and correlated by this market packag
implement an appropriate response13. The required relationships are presented in Table 3.4. 

                                                

Management System 

dents so that t

included in the fr
management a

eway control market package and through
mergency management centers,

gional coordination with other tra
vice entities. Information from these 
e to detect and verify incidents and 

 

to a  
weather, parking, transit data etc. 

O agency’s field devices.

Video The
field video and still images to the 

TO agency. 

Status The ability for one party to monitor another parties field devices, 
and e
pla

FROM agency sends status 

Request The m
change, such as DMS messaging or signal timings, from another 

OM agency requests 
information or action from the 

Control  The ld d
Control can include but is not limited to, changing DMS 
messaging, changing traffic signal timings, camera control, etc. 

ction to the TO agency’s 
field devices. 

 
13 US DOT, National ITS Architecture, Version 4.0 
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Table 3.4: Incident Management System – Operational Concept 

FROM TO RELATIONSHIP INFORMATION 
Central Washington WSP Information Sharing Data 

Video TMC 
Request 

Request 
gton Tri-Cities  In

Tri-Cities 
City of Yakima TMC 

Central Washington Information Sharing Data 
Request 

TMC 
Central Washington Data 

 
3.7.2 Broad

st Trav  t
services. It inv general p
information, in a ination of this 

formation over a wide area through existing infrastructures and low cost user equipment. Interactive 
ation in response to a traveler request.14 WSDOT’s Road 

e public regarding current incidents, roadway conditions, 
 This 

l 

Table 3.5: Broadcast and Interactive Traveler Information – Operational Concept 

FROM TO RELATIONSHIP INFORMATION 

cast and Interactive Traveler Information 

Broadca eler Information provides users with a basic set of advanced
olves the collection of traffic conditions, advisories, 
cident information, and weather information, and the near re

raveler information 
ublic transportation, parking 
l time dissem

WSP WSP SCR Information Sharing Data 

Central Washin
TMC City of Yakima 

formation Sharing Data 
Status 

Central Washington Emergency Response Information Sharing Data 

Emergency 
Response TMC 

Information Sharing 

in
Traveler Information provides tailored inform
Condition Hotline provides information to th
and construction projects affecting travel through mountain passes and other regional highways.15

information is updated by TMC personnel. The traffic information collected by roadside detection wil
eventually be used for an online flow map of I-90 and possibly I-82. The flow map will help both 
commuters and TMC operators monitor current conditions and detect potential incidents. Currently, 
CCTV images and weather information are provided via the statewide WSDOT web page. The TMC 
also provides travel condition data to local radio stations.  

WSDOT Headquarters Remote Traveler Support 
Personal Info Access 

Information Sharing  
 

Data 

Remote Traveler Support 
Personal Info Access 

WSDOT Headquarters Information Sharing Request 

                                                 
14 US DOT, National ITS Architecture, Version 4.0 
15 Source: WSDOT 
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FROM ORMATION  TO RELATIONSHIP INF
Centr gton TMC WSDOT Headquarters haring al Washin Information S Video 

Data 
WSDOT Headquarters Central Washingt ation Sharing quest 

 
 on TMC Inform Re

Data

Regional Traffic Control provides for the sharing 
manageme
information and 

o support a regional
ol shar

trol strategy. The na

package relies principally on roadside instrum
Freeway Control m

entation supported b

capabilities to im
manageme

ent traffic managem
6 Regio

strategies which are

Central Washington TMC Media Consultation Data 
 
3.7.3 Regional Traffic Control 

of traffic information and control among traffic 
nt centers t  con ture of optimization and extent of 

contr ing is determined through working arrangements between jurisdictions. This 
y the Surface Street Control and 

arket packages and adds hardware, software, and wire line communications 
plem ent  coordinated between allied traffic 

nt centers.1 nally, WSDOT operates any signals that are along state highways or at 
eeway entrances. The City of Richland, City of Pasco, City of Kennewick, and City of Yakima all 

perated signals. Currently, the City of 
r coordination could entail several 

and 

fr
expressed interest in coordinating their local signals with SCR-o
Kennewick coordinates with WSDOT signals on US 395. Furthe
steps, from simply sharing timing plans, to sharing signal control, to fully turning over operation 
maintenance of these signals to local traffic management.  

Table 3.6: Regional Traffic Control – Operational Concept 

FROM TO RELATIONSHIP INFORMATION 
City of Richland 
City of Pasco 
City of Kennewick 
City of Yakima 

Central Washington 
TMC 

Information Sharing Data 
Request 
Status 

Central Washington TMC City of Richland 
City of Pasco 

Information Sharing 
Contro

Data 

City of Kennewick 
l Sharing Request 

Control 
City of Yakima Status 

 
3.7.4 Traffic Information Dissemination 

This market package allows t  be disseminated to drivers and vehicles using roadway 
equipment such as DMS or HAR. This package provides a tool that can be used to notify drivers of 
i nt of the roadway equipment pro n at  the network 
where the drivers have recourse and can tailor their routes to account for the new information. This 
package also covers the equipment and interfaces that provide traffic information from a traffic 
management center to the media (for instance via a direct tie-in between a traffic management center 
                                                

raffic information to

ncidents; careful placeme vides the informatio  points in

 

 ITS Architecture, Version 4.0 16 US DOT, National
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and radio or television station computer systems), Transit M cy 
Information Service Providers. A link to the Maintenance an age
a on s due to nst  activities to be 
disseminated17. In the South Central Region, numerous traffic information devices (DMS and HAR) are 
i stallati  pote pro rstate road 
closure and conditions coordination with traffic management centers in Seattle, Spokane and Olympia, 
a  D nt of Transportation (O oved coordination, and potential 
ccess to field devices, would extend the reach of localized road conditions information across the state.  

formation Dissemination – Operational Concept 

 

anagement, Emergen
d Construction Man

Management, and 
ment subsystem 

llows real time informati on road/bridge closure  maintenance and co ruction

n place, and further in ons are planned. There is ntial benefit from im ved inte

s well as with the Oregon epartme DOT). Impr
a

Table 3.7: Traffic In

FROM TO RELATIONSHIP INFORMATION
Central Washington TMC Other WSDOT TMC’s 

ODOT Region 5 
(Pendleton) 

Information Sharing 
(Future) 
 

Data 

Central Washington TMC Roadside Operations Control 
Roadside Central Washington 

TMC 
Operations Data 

Status 
WSP Central Washington 

TMC 
Information Sharing Request 

Central Washington TMC WSP Information Sharing Status 
Data 

Central Washington a 
Status 

TMC WSDOT HQ Information Sharing Dat

WSDOT Central W gton In R HQ ashin
TMC 

formation Sharing equest 

.7.5 ITS Data M

 most regions where ITS as been deployed
. The National

y, district, private s

is a need to capture a
itecture market p

hive i
t suppor
hat hous
ion, or o

 
3 art  

In  h , there nd arc nformation for 
future analysis and planning  ITS Arch ackage tha ts this concept 
locally is the ITS Data Mart. “This market package provides a focused archive t es data collected 
and owned by a single agenc ector provider, research institut ther 

rganization. This focused archive typically includes data covering a single transportation mode and one 
data store and archived for future use.”18 Each agency 

has the responsibility of archiving their individual data internally, playing the role of the ITS Data Mart 

o
jurisdiction that is collected from an operational 

for their local data. In the South Central Region, the Data Mart could store traffic counts, weather data, 
signal timing plans, etc. This information could be made available to other agencies as needed.  

                                                 
17 US DOT, National ITS Architecture, Version 4.0 
18 US DOT, National ITS Architecture, Version 4.0 
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3.7.6 Commercial Vehicle Operations (CVO) Applications 

The Commercial Vehicle Information System Network (CVISN) is the primary CVO application in 
Washington State. Using ITS technologies such as vehicle tags and roadside detection, CVISN helps to 
expedite the safe and legal transport of freight along state roads. CVISN is a cooperative effort among 
the following agencies:  

• Washington State Patrol  
• Washington State Department of Licensing  
• Washing
• Washington State Department of Transportation  
• Federal Motor Carrier Safety A

T  th o ton. Th t information 
and a list of relevant documents can be found at http://cvisn.wsdot.wa.gov

ton Trucking Associations  

dministration  

hese agencies will define e operational concept f r CVISN in Washing e lates

.7.7 Maintenance and onstruc  Coordina

his marke for the collection of onal mainte
erest in

formation between erations and local ci   

Table 3.8: Maintena ce and tivity Coordination rationa

FROM RELATION IN

City of Richland 
Ci

Data 
Reques

. 

3  C tion Activity tion 

T t package allows regi nance and construction event 
information and its dissemination to other centers and/or travelers. There is an int  sharing this 
in SCR op ties.

n  Construction Ac  – Ope l Concept 

TO SHIP FORMATION 
WSDOT SCR City of Yakima 

ty of Kennewick 
City of Pasco 

Information Sharing  
t 

City of Yakima 
City of Richland 
City of Kennewick 
City of Pasco 

WSDOT SCR Information Sharing Data  
Request 

 
3.7.8 Weather Information Processing and Distribution 

Especially because of Snoqualmie Pass, and the related winter weather conditions, the effective 
distribution of weather information in the South Central Region is very important. At the state level, 
WSDOT’s rWeather site compiles Road/Weather Information System (RWIS) data from sensors 
deployed statewide, and also includes National Weather Service alerts. The site has recently been 
redesigned for improved usability and in the hopes that it will be more frequently used as a maintenance 
resource. Regionally, “raw” weather information can be accessed and monitored via the State’s 
ScanWeb RWIS data site. Weather information distribution is desirable to the local cities, transit 
providers, Washington State Patrol, local media and local emergency service providers. Yakima 
County’s roadside data collection devices are an additional source of information.  
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Table 3.9: Weather Information Processing and Distribution – Operational Concept 

 FROM TO RELATIONSHIP INFORMATION
WSDOT Headquarters Roadside Information Sharing Data 

Request 
R ide WSoads DOT Headquarters Information Sharing Data 

Status 
W T Headquarters Central WashiSDO C Information Sharing Data ngton TM
C l Washington TMC Local Cities entra Information Sharing Data 

WSP 
Transit 
Emergency Services 

Yakima County  Roadside Information Sharing Data 
Request 

Roadside Yakima County Information Sharing Data 
Status 

Yakima County Central Washington TMC 
Other Local Agencies 

Information Sharing Data 
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4. 

The Regional ITS Architecture provides both a technical an work
of ITS in the South Central region. Institutional integration involves coordination between various 
a ns to ac less operations lity. T sting and 
recommended operational concepts defined in the previous section provide guidance for the functional 
re ts of inter-jurisdicti e inter-jurisdictional operational concepts in turn 
point directly to the types of agreements that may potentially be required between individual 
organizations. Either informal  r sponsibilities 
fo ns. T f the report d anned otential 
agreements in the region and a checklist for consideration in developing an agreement. 

4.1 EXISTING, PLANNE L AGREEMENTS 

T ncept sectio port identified th ges an  deployment 
activities that would require establishment of an electronic link between and among tions. From 
a nal integration pers ectronic li establ nt of some 
form of agreement to define roles and responsibilities of each party.  

• Regional Traffic Cont ble between the Tri-Cities, Yakima and 
WSDOT, the complete implementation of this market package would result in the joint 
sharing and potential control of traffic signals, detectors, cameras, ramp meters, and 
dynamic message signs. Agreements that detail the limits of authority, operational 
discretion, and liability will be required before “joint control” would be implemented. A 
critical technical agreement required for interoperability will be the identification of the 
preferred center-to-center NTCIP standard to enable this market package. 

• Incident Management: Agreements between transportation and emergency management 
organizations will need to be developed if a formal interagency incident management 
system is deployed.  

• 511 Three-Digit Traveler Information Telephone Number: The Federal 
Communications Commission (FCC) has designated 511 as the new telephone number for 
traveler information across the country. This number is designed to be the single telephone 
number for obtaining traveler information for all modes. Washington State jurisdictions 
have begun a cooperative process to transition the multiple transportation information 
numbers in the region to this one number. The planning and deployment process will span 
several years. 

• Data Archiving: Movement toward an automated system of archiving data at the regional 
level will require the development of agreements on the format, access and use of the 
information.  

• Communications: There are multiple examples and opportunities for the sharing of 
communications infrastructure throughout the region. The upcoming statewide communications 
plan and subsequent agreements that define responsibilities could result in the communications 
network required to link the various ITS applications together. 

AGREEMENTS BETWEEN ORGANIZATIONS 

d institutional frame  for the deployment 

gencies and jurisdictio hieve seam  and/or interoperabi he exi

quiremen onal interactions. Thes

or formal agreements are equired to define the roles and re
r each of these interactio his section o

D AND POTENTIA

iscusses existing, pl  and p

he operational co n of the re e key market packa d ITS
 organiza

n institutio pective, these el nks will require the ishme

rol: Potentially desira
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4.2 ELEMENTS OF AN AGREEMENT 

Agreements are established to clearly define responsibilities among the involved parties. The level of 
formality generally increases as risks escalate and when financial transactions take place. Formality
also increase when the performance or lack of performance on the part of one organization impacts 
operations of another. For example, if an agency maintains and operates the traffic signals of another 
agency, failure to restore a failed traffic signal in a timely fashion could have a significant impact. As 
different systems are linked together, they will depend upon each other. The clear definition o
responsibilities for all parties will help ensure smooth operations.  

The WSDOT/WSP Joint Operations Policy Statement (JOPS) is an example of a highly 

 will 
the 

f 

successfully 
interagency agreement. WSDOT and WSP are two statewide agencies that have mutually benefited from 

t uding traffic management, 
incident response and commercial vehicle operations, JOPS defines an overall policy, the role of each 

 development of an agreement for 
ITS operations and maintenance. Not all elements are relevant to exchange of information. The level of 

ecifi  point for 
conside  or 
transfe

• t.) 

• 

• 

• 

 Rights 

l Availability 

- Security  
- Configuration Management 

a join operations agreement. For each joint operations program area, incl

agency, references to other existing documented policies, and future action. A detailed description of 
each agency’s role in Washington is given, along with contact information for key personnel contacts. 

The following is an annotated checklist of elements to consider in the

sp city will depend on the nature of the information link. This list is provides as a starting
ring interagency cooperative agreements for device control sharing, information sharing

r of device ownership.  

Operational Concept (A layman’s introduction to the nature and purpose of the agreemen

Duties of Responsible Organizations (A summary of duties and responsibilities.) 

Data Sharing (Aspects of sharing data to be considered.) 
- Provision of Data  
- Data Rights 
- Data Reuse 
- Data Identification 
- Data Availability 
- Data Accuracy 

Control Sharing (Aspects of sharing control to be considered with rights and priorities 
being clearly understood.) 
- Provision of Control 
- Control
- Control Restrictions 
- Control Priority 
- Contro

• Connections (Defines how the connection is made.) 
- Provision of Equipment 
- Physical Access Point 
- Demarcation Point 
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- Standards and Protocols 

• System Documentation 

• Operations 
- Contacts 
- Hours of Operations 
- Responsibilities 

• Maintenance 
- Contacts 

- Damage to Equipment 

• Coordination 

- nation Meeting 

• Disput

• Termin

• Compe

 Was he 
majorit lve the transfer of funds from one organization to another and have 
generally invo ere are still a wide number of 
existing agreem s operations and maintenance, which can serve as models. In the Puget 
Sound region, King County and Community Transit have developed agreements for the installation, 
operation, and t signal priority equipment. Several jurisdictions (e.g., King County, 
the City of Lyn ounty) operate and maintain signals for other jurisdictions. These 
agreements touch all of the issues listed above. 

 

- Hours of Operations 
- Responsibilities 
- Response Time 

• Liability 
- Indemnity  

- Liability  

• Ownership 
- Equipment 
- Software 
- Intellectual Property 

- Notification 
- Periodic Reporting 

Pre-Change Coordi

e Resolution 

ation of Agreement 

nsation 

In hington State, there is a long history of formal and informal inter-agency agreements. T
y of formal agreements invo

lved transportation construction projects. However, th
ents that addres

 maintenance of transi
nwood, Snohomish C
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5. SYSTE EMENTS, INTERFACE REQUIREMENTS AND INFORMATION 

e So ashington Regional ITS Architecture uses the National ITS Architecture as a basis 
for the develop number of architecture flow diagrams that represent the system functional 
requirements, i , and information exchanges for the region. Previous sections of this 
report have illu ational ITS Architecture can be used to develop an architecture diagram 

t dep s, equipment packages, and architecture flows for a given ITS design. 

An architecture flow diagram, displayed in Figure 5.1, has been developed for the purpose of illustrating 
the relationship outh Central Region, WSDOT Headquarters, local jurisdictions, 
transit, and em  The diagram was developed from the perspective of WSDOT, in that it 
shows those relationships directly impacting WSDOT’s statewide or regional operations. It should be 
noted that the diagram depicts all relationships that are considered possible or desirable based on 

keho ack, and includes existing, planned, and “wish list” operations. The architecture flow 
diagram summ w of information between each of the entities interfacing directly with 
WSDOT’s Sou ll as the interface requirements for each of these entities. The 
diagram also identifies each of the equipment packages that will be required to meet the system 

nctio ents for the region. These equipment packages are based upon the market packages 
that will be deployed for the region. The equipment packages are shown as boxes inside the more major 
subsystems. The following subsystems have been included, with their roles being as described below: 

• Traffic ubsystem represents the South Central Region’s traffic 
perations at the Traffic  Management Center. Included are equipment packages for 
ion, traffic surveillance, equipment maintenance, signal control, service patrol 

manage llection/dissemination of traffic information. Traffic Management is shown 
to inter other subsystems, exchanging traffic data, traffic images, 
maintenance and work zone data and incident data to the State Patrol, WSDOT Headquarters, 

anagement, and Roadway.  

ction Management: This subsystem represents the South Central 
Region’s maintenance department. Equipment packages were selected to indicate all aspects of 

s various maintenance and work zone management duties, encompassing vehicle 
maintenance, winter roadway maintenance, safety, environmental monitoring, and work zone 

r to 

• Maintenance and Construction Vehicle: Equipment packages for the South Central Region 
maintenance vehicle subsystem include vehicle monitoring and diagnostics, environmental 
monitoring, and work zone, safety, and maintenance support. Information is exchanged with 
Roadside and Maintenance and Construction Management subsystems.  

M FUNCTIONAL REQUIR
EXCHANGES  

Th uth Central W
ment of a 
nterface requirements
strated how the N

tha icts subsystem

s between WSDOT S
ergency services.

sta lder feedb
arizes the flo
th Central Region as we

fu nal requirem

 Management: This s
management o
incident detect

ment, and co
act with most of the 

Maintenance, Data M

• Maintenance and Constru

the department’

incident management.  

• Emergency Management: The Washington State Patrol and WSDOT work closely togethe
respond to incidents and exchange road conditions data. Via the South Central TMC, WSP 
officers have direct access to cameras and other equipment.  

• Information Service Provider: WSDOT headquarters collects and distributes CCTV camera 
images and traffic information to travelers over its Web site and roadside devices.  
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• Archived Data Management: Two market packages are represented in part by this subsystem: 
Data Warehouse and the smaller Data Mart. WSDOT’s state-level data warehouse is already in 
existence, and refers to the statewide collection of traffic data. Regionally, a South Central data 

llance, 

ded 

o 

that interact with the South Central systems via data sharing, and include local media, incident 
ls in the 

 

mart is not yet in place but may be developed in the future as more advanced traffic management 
systems are deployed.  

• Roadway: The Roadway subsystem represents all ITS equipment deployed or to potentially be 
deployed, roadside in the South Central Region. This includes work zone safety equipment, 
DMS, speed monitoring equipment, RWIS sensors, traffic signal control, video survei
ramp meters, etc.  

• Transit Vehicle: In this case, the transit vehicle subsystem plays a role primarily for transit 
signal priority. Transit vehicles in the Tri-Cities have been equipped with TSP emitters. Yakima 
Transit vehicles have cameras for security.  

• Transit Management: This subsystem covers the local transit operators in Yakima and the Tri-
Cities. Ben Franklin Transit has developed a web site for traveler information. Computer Ai
Dispatch for Dial-A-Ride in the Tri-Cities is also included.  

• Personal Information Access and Remote Traveler Support: These subsystems refer t
devices used by the public to access WSDOT traveler information.  

• Terminators: Terminators are represented by yellow rounded rectangles. These are elements 

response vehicles, the CVISN programs, and local roadway equipment (such as signa
Tri-Cities or Yakima)  
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Figure 5.1 – WSDOT South Central Region ITS Architecture 
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6. DENTIFICATION OF ITS STANDARDS 

ITS standards are paving the way for interoperability and interchangeability of ITS equipment. US DOT 
maintains an up-to-date summary on the status of ITS standards (http://www.its-standards.net/). This 
online summary document provides an explanation of key standards and provides additional contact 
info ion to obtain more details. However, because ITS standards are under active development, 
info ion is being updated regularly at the US DOT website and should be consulted for the latest 
info ion. Key standards that will support interoperability are discussed below. 

6.1.1 Common Standards 

There are a series of standards that define terms, message sets and foundation standards that cut across 
many market packages. These standards form the basis for interoperability among systems by defining a 
common set of terms and message sets. Key standards that should be adopted and used by regional 
juris ions in the development of ITS applications include: 

• nary for Advanced Traveler Information System (ATIS): A minimum set of 
edium- independent data elements needed by potential information service providers to deploy 

ture interoperability of ATIS devices. 

• Message Set for Advanced Traveler Information System (ATIS): A basic message set using 
the data elements from the ATIS data dictionary needed by potential information service 
providers to deploy ATIS services and to provide the basis for future interoperability of ATIS 
devices. 

• Message Sets for External TMC Communication (MS/ ETMCC): A message set standard for 
communication between traffic management centers and other ITS centers, including 
information service providers, emergency management systems, emissions management systems, 
and transit management systems. 

• National Location Referencing Information Report: A basis for location referencing 
standardization activities by various application communities and Standards Development 
Organization(s) (SDOs). 

• Standard for Common Incident Management Message Sets (IMMS) for use by EMC: 
Standards describing the form and content of the incident management messages sets for 
emergency management systems (EMS) to traffic management systems (TMS) and from 
emergency management systems to the emergency telephone system (ETS) or (E911). 

• Standard for Data Dictionaries for Intelligent Transportation Systems: A set of meta entities 
and meta attributes for ITS data dictionaries, as well as associated conventions and schemas, that 
enable describing, standardizing, and managing all ITS data. 

• Standard for Functional Level Traffic Management Data Dictionary (TMDD): This 
document contains data elements for roadway links and for incidents and traffic- disruptive 
roadway events. It includes data elements for traffic control, ramp metering, traffic modeling, 
video camera control traffic, parking management and weather forecasting, as well as data 
elements related to detectors, actuated signal controllers, vehicle probes, and dynamic message 
signs. 

I

rmat
rmat
rmat

dict

Data Dictio
m
ATIS services and provide the basis for fu
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• Standard for Traffic Incident Managem
consistent standardized communications a

ent Message Sets for Use by EMCs: Enables 
mong Incident Management Centers, Fleet and Freight 

use 

n Communications for ITS Protocol  

 

nal 
ld (C2F). Additional information on 

Management Centers, Information Service Providers, Emergency Management Centers, 
Planning Subsystems, Traffic/Transportation Management Centers and Transit Management 
Centers. 

These key baseline standards are critical for the deployment of a wide range of market packages beca
they establish the common vocabulary that allows different systems to speak with each other. 

6.1.2 National Transportatio

National Transportation Communications for ITS Protocol (NTCIP) provides a suite of communications
protocols and data definitions for two different types of ITS communications. The first type is between 
two transportation management centers (or systems) that is called center-to-center (C2C). The second 
type is the link from a transportation management system or center to a field device like a traffic sig
or dynamic message sign. The second type is call center-to-fie
NTCIP standards is found at the following website – http://www.ntcip.org/index.html.  

F applications, NTCIP offers the potential for interchangeability and interoperability of 
ent from different suppliers on the same system. This family of standards provide

For C2
equipm s both the rules 

traffic c
operate
jurisdictions are shown in Table 6.1 below. 

N
STANDARD DESCRIPTION 

for communicating (called protocols) and the vocabulary (called objects) necessary to allow electronic 
ontrol equipment from different manufacturers and transportation management centers to 
 with each other as a system.19 Key C2F standards that should be adopted and used by regional 

Table 6.1: NTCIP Center-to-Field Standards 

TCIP NAME 

NTCIP 1202 Object Definitions for 
Actuated Traffic Signal 
Controller U

Specifications for objects that are specific to 
actuated signal controllers and definitions of 

nits standardized object groups that can be used for 
conformance statements. 

P 1203 Object Definitions for 
Dynamic Message Signs 

Defines data that is specific to dynamic messa
signs including all types of signs that can chan
state, such as blank- out signs, changeable s

NTCI ge 
ge 

igns, 
and variable signs. 

P 1204 Object Definitions for 
Environmental Sensor 

Definitions of objects that are specific to 
environmental sen

NTCI
sor stations (ESS) and object 

Stations & Roadside 
Weather Information 
System 

groups, which can be used for conformance 
statements. 

                                      

epartme19 U.S. D nt of Transportation, Intelligent Transportation Systems, Standards Fact Sheet, October 1999, 
AASHTO/ITE/NEMA TS 3.1, National Transportation Communications for ITS Protocol (NTCIP) Overview 
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N
STA

TCIP 
NDARD NAME DESCRIPTION 

P 1205 Data Dictionary for Closed A database for Closed Circuit Television systemsNTCI
Circuit Television (CCTV) 

. 
The format of the database is identical to other 
NTCIP devices and uses ASN. 1 representation. 

ng and 
identification, such as videotext overlays. 

Targeted devices include cameras, lenses, video 
switches, and positioning controls for aimi

NTCIP 1206 Data Collection and Specifies object definition
Monitoring Devices by data collection and monitoring devices, such as 

roadway loop detectors. 

s that may be supported 

NTCIP 1207 Ramp Meter Controller 
Objects 

Specifications for objects that are specific to ramp 
metering controller operations. 

NTCIP 1208 Object Definitions for 
Video Switches 

Deals with the data needed to control a video 
switch enabling multiple monitors to view multiple 
video feeds. 

NTCIP 1209 Transportation System 
Sensor Objects 

Object definitions that are specific to and guide the 
data exchange content between advanced sensors 
and other devices in an NTCIP network. Adva
sensors include video- based detection sensors, 

nced 

inductive loop detectors, sonic detectors, infrared 
detectors, and microwave/ radar detectors. 

NTCIP 1210 Object
Master 

cts necessary to 
manage a field master. 

s for Signal Systems This standard will define the obje

 

6.1.3 Transit Com ce Pr

The Institute of Transportation Engineers, with fund s 
Joint Program Office for ITS, is managing the Tran ace Profiles (TCIP) 
P s a sui ards f

munications Interfa ofiles 

ing from the US Department of Transportation’
sit Communications Interf

roject. TCIP i te of data interface stand or the transit industry (http://www.tcip.org/). This
 ITS applications. A summary of the TCIP standar
tions are considered for implementation, the 

 
s ds inc nsit ds 
is found on the website. As other transit ITS applica
emerging TCIP standards should be considered. 

A f Nat pped t r the 
South Central Region pendi

uite of standar ludes the wide range of tra

 compilation o ional ITS Standards, ma
 and can be found in Ap

o Market Packages, has been assembled fo
x A.  
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7. NCE OF PROJECTS REQUIRED FOR IMPLEMENTATION 

The South Central Region has deployed a variety of field devices, including CCTV cameras, Dynamic 
M  weath r
Washington TMC is r e
and North Central regions and alerting the public an  
the region’s DMS, HAR, Internet, and radio communications. The South Central Region is currently 
faced with some field devices integration problems e 
HAR and DMS in the region. DMS on I-82, in the U e been 
installed with different controllers. DMS on Snoqua
which communicates protocol r 
integrated control within the Central Washington T nt and use of an NTCIP-
c oller t  Cen

Integration of HAR is also advisable. Currently, the date each HAR, as 
w  to sim eral H d lack 
of access to HAR out ’s own regio
optimal. It has been proposed that HAR sites statew tegrated using a networked server 
s e the 

Integration of these fi cordance wit
necessary in order to see maximized benefit from th

SEQUE

essage Signs, er sensors, Highway Adviso
esponsible for monitoring w

y Radio, and traffic count stations. The Central 
ather and traffic conditions within the South Central 
d incident response agencies accordingly, through

 that make it difficult to communicate with all of th
matilla area, and on Snoqualmie Pass, hav

lmie Pass operate using a system called MIST, 
 and, as a result, has created operational problems fo
MC. Thus, the procureme

 using a non-standard 

ompliant contr hat is accessible from the tral Washington TMC would be of great benefit.  

 time required to individually up
ell as inability ultaneously update sev

side of each TMC
AR with the same message when desirable, an
n, is resulting in operations that are less than 
ide become in

ystem to updat messages. 

eld devices, in ac h ITS standards, is a key step forward that will be 
e technologies.  
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8. NEXT STEPS 

The WSDOT South Central Region ITS Architecture provides a framework for the deployment of ITS 
applications. The Architecture incorporates the existing and planned ITS projects and provides a 
roadmap for future deployment. Additional planning efforts will be required in the future as project 
initiatives are finalized, expanded or abandoned. The Regional ITS Architecture will need to be updated
to reflect these additions. 
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WSDOT South Central Region ITS Standards by Market Package

Standard B
ro

ad
ca

st
 T

ra
ve

le
r I

nf
or

m
at

io
n

D
em

an
d 

R
es

po
ns

e 
Tr

an
si

t O
pe

ra
tio

ns

E
m

er
ge

nc
y 

R
es

po
ns

e

E
m

er
ge

nc
y 

R
ou

tin
g

Fr
ee

w
ay

 C
on

tro
l

In
ci

de
nt

 M
an

ag
em

en
t S

ys
te

m

In
te

ra
ct

iv
e 

Tr
av

el
er

 In
fo

rm
at

io
n

IT
S

 D
at

a 
M

ar
t

IT
S

 D
at

a 
W

ar
eh

ou
se

M
ai

nt
en

an
ce

 a
nd

 C
on

st
ru

ct
io

n 
A

ct
iv

ity
 C

oo
rd

i

M
ai

nt
en

an
ce

 a
nd

 C
on

st
ru

ct
io

n 
V

eh
ic

le
 M

ai
nt

e

M
ai

nt
en

an
ce

 a
nd

 C
on

st
ru

ct
io

n 
V

eh
ic

le
 T

ra
ck

i

M
ul

ti-
m

od
al

 C
oo

rd
in

at
io

n

N
et

w
or

k 
S

ur
ve

ill
an

ce

R
eg

io
na

l T
ra

ffi
c 

C
on

tro
l

R
oa

d 
W

ea
th

er
 D

at
a 

C
ol

le
ct

io
n

R
oa

dw
ay

 M
ai

nt
en

an
ce

 a
nd

 C
on

st
ru

ct
io

n

R
oa

dw
ay

 S
er

vi
ce

 P
at

ro
ls

S
ur

fa
ce

 S
tre

et
 C

on
tro

l

Tr
an

si
t S

ec
ur

ity

Tr
af

fic
 In

fo
rm

at
io

n 
D

is
se

m
in

at
io

n

Tr
an

si
t T

ra
ve

le
r I

nf
or

m
at

io
n

W
ea

th
er

 In
fo

rm
at

io
n 

P
ro

ce
ss

in
g 

an
d 

D
is

tri
bu

t

W
in

te
r M

ai
nt

en
an

ce

W
or

k 
Zo

ne
 M

an
ag

em
en

t

W
or

k 
Zo

ne
 S

af
et

y 
M

on
ito

rin
g

A Conceptual ITS Architecture: An ATIS Perspective x x x x x x x
Advanced Traveler Information System (ATIS) Data Dictionary x x x x x x x
Advanced Traveler Information System (ATIS) Message Set x x x x x x x
Data Dictionary for Advanced Traveler Information System (ATIS) x x x x x x
ISP-Vehicle Location Referencing Message Profiles x x
ISP-Vehicle Location Referencing Standard x x
ITS In-Vehicle Message Priority x x
Measurement of Driver Visual Behavior Using Video Based Methods 
(Def. & Meas.) x x
Message Set for Advanced Traveler Information System (ATIS) x x x x x x x x
Message Set for External TMC Communication (MS/ETMCC) x x x x x x x x x x x x x x x x x x
Messages for Handling Strings and Look-Up Tables in ATIS Standards x x x x x x x x
NTCIP - Application Profile for Common Object Request Broker 
Architecture (CORBA) x x x x x x x x x x x x x x x x x

NTCIP - Application Profile for File Transfer Protocol (FTP) x x x x x x x x x x x x x x x x x x x x x x x
NTCIP - Application Profile for Simple Transportation Management 
Framework x x x x x x x x x x x x x x x x x x

NTCIP - Application Profile for Trivial File Transfer Protocol x x x x x x x x x x x x x x x x x x
NTCIP - Applications Profile for Common Object Request Broker 
Architecture x x x x x x x x x x x x x x x x x x x x x x

NTCIP - Applications Profile for Data Exchange ASN.1 (DATEX) x x x x x x x x x x x x x x x x x x x x x x
NTCIP - Base Standard: Octet Encoding Rules (OER) x x x x x x x x x x x x x x x x x x x x x x x
NTCIP - Class A and Class C Communications Profiles x x x x x x x x x x
NTCIP - Class B Profile x x x x x x x x x x x x x
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NTCIP - CORBA Near Real Time Data Service x x x x x x x x x x x x x x x x x x x
NTCIP - CORBA Naming Convention x x x x x x x x x x x x x x x x x
NTCIP - CORBA Security Service x x x x x x x x x x x x x x x x x x x x
NTCIP - Data Collection & Monitoring Devices x x x x x x x
NTCIP - Data Dictionary for Closed Circuit Television (CCTV) x x x x x x
NTCIP - Global Object Definitions x x x x x x x x
NTCIP - Information Profile for CORBA x x x x x x x x x x x x x x x x x x x x
NTCIP - Information Profile for DATEX x x x x x x x x x x x x x x x x x x x x
NTCIP - Internet (TCP/IP and UDP/IP) Transport Profile x x x x x x x x x x x x x x x x x x x x x x
NTCIP - Message Set for Weather Reports x x x x x x x x x
NTCIP - Object Definitions for Actuated Traffic Signal Controller Units x x x x x x x
NTCIP - Object Definitions for Dynamic Message Signs x x x
NTCIP - Object Definitions for Environmental Sensor Stations & 
Roadside Weather Information System x x x x x x x
NTCIP - Object Definitions for Video Switches x x x x
NTCIP - Objects for Signal Control Priority x x x x
NTCIP - Objects for Signal Systems Master x x x x

NTCIP - Point to Multi-Point Protocol Using RS-232 Subnetwork Profile x x x x x
NTCIP - Profiles - Framework and Classification of Profiles x x x x x x
NTCIP - Ramp Meter Controller Objects x x x x
NTCIP - Simple Transportation Management Framework (STMF) x x x x x x x x x x x x x x x x x x x
NTCIP - Simple Transportation Management Protocol x x x x x x x x x x x
NTCIP - Subnet Profile for Ethernet x x x x x x x x x x x x x x x x x x x x x
NTCIP - Subnet Profile for Point-to-Point Protocol using RS 232 x x x x x x x x x x x
NTCIP - Subnet Profile for PMPP Over FSK modems x x x x x x x x x x x
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NTCIP - Transportation System Sensor Objects x x x x x x x
NTCIP - Transportation Transport Profile x x x x x x x x x x

Specification for Dedicated Short Range Communication (DSRC) 
Physical Layer using Microwave in the 902-928 MHz x x
Standard for ATIS Message Sets Delivered Over Bandwidth Restricted 
Media x x
Standard for Common Incident Management Message Sets (IMMS) for 
use by EMCs x x x x x x x x x x x x x x x x
Standard for Emergency Management Data Dictionary x x x x x
Standard for Functional Level Traffic Management Data Dictionary 
(TMDD) x x x x x x x x x x x x x x x x x x

Standard for Hazardous Material  IMMS for use by EMCs x x

Standard for Message Sets for Vehicle/Roadside Communications x
Standard for Public Safety IMMS for use by EMCs x x
Standard for Traffic Incident Management Message Sets for Use by 
EMCs x x x x x
Standard Specification for 5.9 GHz Physical Layer x x x x
Standard Specification for 5.9 GHz Data Link Layer x x x x
Standard Specification for DSRC - Data Link Layer x
Standard Specification for DSRC - Physical Layer 902-928 MHz x
Subcarrier Traffic Information Channel (STIC) System x
TCIP - Common Public Transportation (CPT) Business Area Standard x x x x
TCIP - Control Center (CC) Business Area Standard x x x x x x
TCIP - Fare Collection (FC) Business Area Standard x x
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TCIP - Framework Document x x x x
TCIP - Incident Management (IM) Business Area Standard x x x x
TCIP - Onboard (OB) Business Area Standard x x x
TCIP - Passenger Information (PI) Business Area Standard x x x x x
TCIP - Scheduling/Runcutting (SCH) Business Area Standard x x x x x
TCIP - Spatial Representation (SP) Business Area Standard x x x x
TCIP - Traffic Management (TM) Business Area Standard x x
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APPENDIX B: NATIONAL ITS ARCHITECTURE DEFINITIONS  

MARKET PACKAGES20 

ITS Data Mart: This market package provides a focused archive that houses data collected and owned 
by a single agency, district, private sector provider, research institution, or other organization. This 
focused archive typically includes data covering a single transportation mode and one jurisdiction that is 
collected from an operational data store . It provides the basic data quality, 
data privacy, and meta data managemen es and provides general query and 
report access to archive data users. 

ITS Data Warehouse: This market package includes all the data collection and management 
capabilities provided by the ITS Data Mart, and adds the functionality and interface definitions that 

low collection of data from multiple agencies and data sources spanning across modal and 
jurisdictional boundaries. It performs the additional transformations and provides the additional meta 
data manage epository 
with consist line 
analysis and data mining features that are also included in this market package in addition to the basic 
query and reporting user access features offered by the ITS Data Mart. 

Transit Vehicle Tracking: This market package provides for an Automated Vehicle Location System 
to track the transit vehicle’s real time schedule adherence and updates the transit system’s schedule in 
real-time. Vehicle position may be determined either by the vehicle (e.g., through GPS) and relayed to 
the infrastructure or may be determined directly by the communications infrastructure. A two-way 
wireless communication link with the Transit Management Subsystem is used for relaying vehicle 
position and control measures. Fixed route transit systems may also employ beacons along the route to 
enable position determination and facilitate communications with each vehicle at fixed intervals. The 
Transit Management Subsystem processes this information, updates the transit schedule and makes real-
time schedule information available to the Information Service Provider Subsystem via a wireline link. 

Transit Fixed-Route Operations: This market package performs automatic driver assignment and 
monitoring, as well as vehicle routing and scheduling for fixed-route services. This service uses the 
existing AVL database as a source for current schedule performance data, and is implemented through 
data processing and information display at the transit management subsystem. This data is exchanged 
using the existing wireline link to the information service provider where it is integrated with that from 
other transportation modes (e.g., rail, ferry, air) to provide the public with integrated and personalized 
dynamic schedules 

Demand Response Transit Operations: This market package performs automatic driver assignment 
and monitoring as well as vehicle routing and scheduling for demand response transit services. This 
package uses the existing AVL database to monitor current status of the transit fleet and supports 

                                                

 and archived for future use
t common to all ITS archiv

al

ment features that are necessary so that all this data can be managed in a single r
ent formats. The potential for large volumes of varied data suggests additional on-

 
20 These Market Package definitions are given for all of the Market Packages developed for Version 4.0 of the National ITS 

Architecture. Further information, including definitions of subsystems and equipment packages are available at 
http://www.odetics.com/itsarch. 
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allocation of these fleet resources to service incoming requests for transit service while also considering 
traffic conditions. The Transit Management Subsystem provides the necessary data processing and 

the transit operator in making optimal use of the transit fleet. The 
d r Subsystem may be either be operated by transit management center or be 

s on-board vehicles using electronic means. The payment instrument 
 on the 

her 
stored, and 

otentially hazardous situations. 
 Information is communicated to 

y 

n 

 
 

d 
 

erest 
to transit users. Systems that provide custom transit trip itineraries and other tailored transit information 
services are also represented by this market package. 

s ries, 
g  toll and parking information, incident information, air quality and weather 

information display to assist 
Information Service Provi e
independently owned and operated by a separate service provider. In the first scenario, the traveler 
makes a direct request to a specific paratransit service. In the second scenario, a third party service 
provider determines the paratransit service is a viable means of satisfying a traveler request and uses 
wireline communications to make a reservation for the traveler. 

Transit Passenger and Fare Management: This market package allows for the management of 
passenger loading and fare payment
may be either a stored value or credit card. This package is implemented with sensors mounted
vehicle to permit the driver and central operations to determine vehicle loads, and readers located eit
in the infrastructure or on-board the transit vehicle to allow fare payment. Data is processed, 
displayed on the transit vehicle and communicated as needed to the Transit Management Subsystem 
using existing wireless infrastructure. 

Transit Security: This market package provides for the physical security of transit passengers. An on-
board security system is deployed to perform surveillance and warn of p
Public areas (e.g., stops, park and ride lots, stations) are also monitored.
the Transit Management Subsystem using the existing or emerging wireless (vehicle to center) or 
wireline (area to center) infrastructure. Security related information is also transmitted to the Emergenc
Management Subsystem when an emergency is identified that requires an external response. Incident 
information is communicated to the Information Service Provider. 

Transit Maintenance: This market package supports automatic maintenance scheduling and 
monitoring. On-board condition sensors monitor critical system status and transmit critical status 
information to the Transit Management Subsystem. Hardware and software in the Transit Management 
Subsystem processes this data and schedules maintenance activities. 

Multi-Modal Coordination: This market package establishes two way communications between 
multiple transit and traffic agencies to improve service coordination. Intermodal coordination betwee
transit agencies can increase traveler convenience at transfer points and also improve operating 
efficiency. Coordination between traffic and transit management is intended to improve on-time 
performance of the transit system to the extent that this can be accommodated without degrading overall
performance of the traffic network. More limited local coordination between the transit vehicle and the
individual intersection for signal priority is also supported by this package. 

Transit Traveler Information: This market package provides transit users at transit stops and on-boar
transit vehicles with ready access to transit information. The information services include transit stop
annunciation, imminent arrival signs, and real-time transit schedule displays that are of general int

Broadcast Traveler Information: This market package provides the user with a basic set of ATIS 
ervices; its objective is early acceptance. It involves the collection of traffic conditions, adviso
eneral public transportation,

September 6, 2002 FINAL REPORT 2.
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information, and the near real time dissemination of this information over a wide area through existing 
infrastructures and low cost user equipment (e.g., FM subcarrier, cellular data broadcast). Different 
the market package ATMS6--Traffic Information Dissemination--which provides the more basi
and DMS information capabilities, ATIS1 provides the more sophisticated digital broadcast service. 
Successful deployment of this market package relies on availability of real-time traveler information
from roadway instrumentation, probe vehicles or other sources. 

Interactive Traveler Information: This market package provid

from 
c HAR 

 

es tailored information in response to a 
traveler request. Both real-time interactive request/response systems and information systems that 

iety of in-vehicle devices. Successful deployment of this market 
package relies on availability of real-time transportation data from roadway instrumentation, probe 

 the 

o 
rket package enables traffic 

managers to monitor traffic and road conditions, identify and verify incidents, detect faults in indicator 
he 

der 

Probe Surveillance: This market package provides an alternative approach for surveillance of the 
e-

etween 

d other short range 
communications applications identified within the architecture. The market package enables traffic 

the collected information. Both “Opt out” and 

"push" a tailored stream of information to the traveler based on a submitted profile are supported. The 
traveler can obtain current information regarding traffic conditions, transit services, ride share/ride 
match, parking management, and pricing information. A range of two-way wide-area wireless and 
wireline communications systems may be used to support the required digital communications between 
traveler and the information service provider. A variety of interactive devices may be used by the 
traveler to access information prior to a trip or en-route to include phone, kiosk, Personal Digital 
Assistant, personal computer, and a var

vehicles or other means. 

Network Surveillance: This market package includes traffic detectors, other surveillance equipment, 
the supporting field equipment, and wireline communications to transmit the collected data back to
Traffic Management Subsystem. The derived data can be used locally such as when traffic detectors are 
connected directly to a signal control system or remotely (e.g., when a CCTV system sends data back t
the Traffic Management Subsystem). The data generated by this ma

operations, and collect census data for traffic strategy development and long range planning. T
collected data can also be analyzed and made available to users and the Information Service Provi
Subsystem. 

roadway network. Two general implementation paths are supported by this market package: 1) wid
area wireless communications between the vehicle and Information Service Provider is used to 
communicate current vehicle location and status, and 2) dedicated short range communications b
the vehicle and roadside is used to provide equivalent information back to the Traffic Management 
Subsystem. The first approach leverages wide area communications equipment that may already be in 
the vehicle to support personal safety and advanced traveler information services. The second approach 
utilizes vehicle equipment that supports toll collection, in-vehicle signing, an

managers to monitor road conditions, identify incidents, analyze and reduce the collected data, and make 
it available to users and private information providers. It requires one of the communications options 
identified above, roadside beacons and wireline communications for the short range communications 
option, data reduction software, and utilizes wireline links between the Traffic Management Subsystem 
and Information Service Provider Subsystem to share 
“Opt in” strategies are available to ensure the user has the ability to turn off the probe functions to 
ensure individual privacy. Due to the large volume of data collected by probes, data reduction 
techniques are required in this market package which include the ability to identify and filter out-of-
bounds or extreme data reports. 
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Surface Street Control: This market package provides the central control and monitoring equipment, 
communication links, and the signal control equipment that support local surface street control and/or 
arterial traffic management. A range of traffic signal control systems are represented by this market 
package ranging from static pre-timed control systems to fully traffic responsive systems that 
dynamically adjust control plans and strategies based on current traffic conditions and priority request
Additionally, general advisory and traffic control information ca

s. 
n be provided to the driver while en-

route. This market package is generally an intra-jurisdictional package that does not rely on real-time 

gies 
 

tion 
l urban 

 includes the capability to utilize surveillance information for detection of 

 

 

 

 can tailor their routes to account for the new information. This package also covers the 
edia 

ce 

gy. 

incidents 

communications between separate control systems to achieve area-wide traffic signal coordination. 
Systems that achieve coordination across jurisdictions by using a common time base or other strate
that do not require real time coordination would be represented by this package. This market package is
consistent with typical urban traffic signal control systems. 

Freeway Control: This market package provides the communications and roadside equipment to 
support ramp control, lane controls, and interchange control for freeways. Coordination and integra
of ramp meters are included as part of this market package. This package is consistent with typica
traffic freeway control systems. This package incorporates the instrumentation included in the Network 
Surveillance Market Package to support freeway monitoring and adaptive strategies as an option. 

This market package also
incidents. Typically, the processing would be performed at a traffic management center; however, 
developments might allow for point detection with roadway equipment. For example, a CCTV might 
include the capability to detect an incident based upon image changes. Additionally, this market package
allows general advisory and traffic control information to be provided to the driver while en-route. 

Traffic Information Dissemination: This market package allows traffic information to be disseminated
to drivers and vehicles using roadway equipment such as dynamic message signs or highway advisory 
radio. This package provides a tool that can be used to notify drivers of incidents; careful placement of
the roadway equipment provides the information at points in the network where the drivers have 
recourse and
equipment and interfaces that provide traffic information from a traffic management center to the m
(for instance via a direct tie-in between a traffic management center and radio or television station 
computer systems), transit management center, emergency management center, and information servi
provider. 

Regional Traffic Control: This market package advances the Surface Street Control and Freeway 
Control Market Packages by adding the communications links and integrated control strategies that 
enable integrated Interjurisdictional traffic control. This market package provides for the sharing of 
traffic information and control among traffic management centers to support a regional control strate
The nature of optimization and extent of information and control sharing is determined through working 
arrangements between jurisdictions. This package relies principally on roadside instrumentation 
supported by the Surface Street Control and Freeway Control Market Packages and adds hardware, 
software, and wireline communications capabilities to implement traffic management strategies which 
are coordinated between allied traffic management centers. Several levels of coordination are supported 
from sharing of information through sharing of control between traffic management centers. 

Incident Management System: This market package manages both predicted and unexpected 
so that the impact to the transportation network and traveler safety is minimized. Requisite incident 
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detection capabilities are included in the freeway control market package and through the regional 
coordination with other traffic management and emergency management centers, weather service 
entities, and event promoters supported by this market package. Information from these diverse sourc
are collected and correlated by this market package to detect and verify incidents and impleme
appropriate response. This market package provides Traffic Management Subsystem equipment that 
supports traffic operations personnel in developing an appropriate response in coordination with 
emergency management and other incident response personnel to confirmed incidents. The response 
may include traffic control strategy modifications and presentation of information to affected travele
using the Traffic Information Dissemination market package. The same equipment assists the operator 
by monitoring incident status as the response unfolds. The coordination with emergency management 
might be through a CAD system or through other communic

es 
nt an 

rs 

ation with emergency field personnel. The 
coordination can also extend to tow trucks and other field service personnel. 

tion 
ns 

t 

ty to intermodal transportation providers using the existing wireline infrastructure. 

n is 

 

the 

Parking Facility Management: This market package provides enhanced monitoring and management 
of parking facilities. The included equipment assists in the management of parking operations, 
coordinates with transportation authorities, and supports electronic collection of parking fees. This is 
performed by sensing and collecting current parking facilities status, sharing the data with informa
service providers and traffic operations, and automatic fee collection using short range communicatio
with the same in-vehicle equipment utilized for electronic toll collection. 

Speed Monitoring: This market package monitors the speeds of vehicles traveling through a roadway 
system. If the speed is determine to be excessive, roadside equipment can suggest a safe driving speed. 
Environmental conditions may be monitored and factored into the safe speed advisories that are 
provided to the motorist. This service can also support notifications to an enforcement agency to enforce 
the speed limit on a roadway system. 

Fleet Administration: This market package keeps track of vehicle location, itineraries, and fuel usage a
the Fleet and Freight Management Subsystem using a cell based or satellite data link and the pre-
existing wireless infrastructure. The vehicle has a processor to interface to its sensor (e.g., fuel gauge) 
and to the cellular data link. The Fleet and Freight Management Subsystem can provide the vehicle with 
dispatch instructions, and can process and respond to requests for assistance and general information 
from the vehicle via the cellular data link. The market package also provides the Fleet Manager with 
connectivi

Freight Administration: This market package tracks cargo and the cargo condition. This informatio
communicated with the Fleet and Freight Management Subsystem via the existing wireless 
infrastructure. Interconnections are provided to intermodal shippers and intermodal freight depots for 
tracking the cargo from source to destination. 

Electronic Clearance: This market package provides for automated clearance at roadside check 
facilities. The roadside check facility communicates with the Commercial Vehicle Administration 
subsystem over wireline to retrieve infrastructure snapshots of critical carrier, vehicle, and driver data to
be used to sort passing vehicles. This package allows a good driver/vehicle/carrier to pass roadside 
facilities at highway speeds using transponders and dedicated short range communications to 
roadside. The roadside check facility may be equipped with AVI, weighing sensors, transponder 
read/write devices, computer workstation processing hardware, software, and databases. 
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CV Administrative Processes: This market package provides for electronic application, processing
collection, issuance, and distribution of CVO credential and tax filing. Through this process, carrie
drivers, and vehicles may be enrolled in the electronic clearance program provided by a separate market 
package which allows commercial vehicles to be screened at mainline speeds at commercial vehicle 
check points. Through this enrollment process, current profile databases are maintained in the 
Commercial Vehicle Administration Subsystem and snapshots of this database are made available
commercial vehicle check facilities at the roadside to support the electronic clearance process. 

International Border Electronic Clearance: This market package provides for automated clearance 
specific to international border crossings. This package augments the electronic clearance package by 
allowing interface with customs related functions and permitting NAFTA required entry and exit from 
the US to Canada and Mexico. 

, fee 
rs, 

 to the 

er fixed 

side safety monitoring and 
reporting. It automates commercial vehicle safety inspections at the Commercial Vehicle Check 

 of 

 In this scenario, only basic identification data and status 
information is read from the electronic tag on the commercial vehicle. The identification data from the 

et. 

ty 
monitoring and reporting. It is an enhancement of the Roadside CVO Safety Market Package and 

arnings are provided to the driver as a priority with 
secondary requirements to notify the Fleet and Freight Management and Commercial Vehicle Check 

ight 
 to 

Weigh-In-Motion: This market package provides for high speed weigh-in-motion with or without AVI 
attachment. Primarily this market package provides the roadside with additional equipment, eith
or removable. If the equipment is fixed, then it is thought to be an addition to the electronic clearance 
and would work in conjunction with the AVI and AVC equipment in place. 

Roadside CVO Safety: This market package provides for automated road

roadside element. The capabilities for performing the safety inspection are shared between this market 
package and the On-Board CVO Safety Market Package which enables a variety of implementation 
options. The basic option, directly supported by this market package, facilitates safety inspection
vehicles that have been pulled in, perhaps as a result of the automated screening process provided by the 
Electronic Clearance Market Package.

tag enables access to additional safety data maintained in the infrastructure which is used to support the 
safety inspection, and may also inform the pull-in decision if system timing requirements can be m
More advanced implementations, supported by the On-Board CVO Safety market package, utilize 
additional vehicle safety monitoring and reporting capabilities in the commercial vehicle to augment the 
roadside safety check. 

On-Board CVO Safety: This market package provides for on-board commercial vehicle safe

includes roadside support for reading on-board safety data via tags. This market package uses the same 
communication links as the Roadside CVO Safety Market Package, and provides the commercial 
vehicle with a wireless link (data and possibly voice) to the Fleet and Freight Management and the 
Emergency Management Subsystems. Safety w

roadside elements. 

CVO Fleet Maintenance: This market package supports maintenance of CVO fleet vehicles through 
close interface with on-board monitoring equipment and AVLS capabilities with in the Fleet and Fre
Management Subsystem. Records of vehicle mileage, repairs, and safety violations are maintained
assure safe vehicles on the highway. 
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HAZMAT Management: This market package integrates incident management capabilities with 
commercial vehicle tracking to assure effective treatment of HAZMAT material and incidents. 
HAZMAT tracking is performed by the Fleet and Freight Management Subsystem. The Emergency 
Management subsystem is notified by the Commercial Vehicle if an incident occurs and coordinates t
response. The response is tailored based on information that is provided as part of the original i
notification or derived from supplemental information provided by the Fleet and Freight Management 
Subsystem. The latter information can be provided prior to the beginning of the trip or gathered

he 
ncident 

 
following the incident depending on the selected policy and implementation. 

y 

rdination between Emergency Management Subsystems supports 
emergency notification and coordinated response between agencies. Existing wide area wireless 

e 
d agencies may each 

participate in the coordinated response managed by this package. 

 

 

ld also 

ivate sector provider. The request from the traveler needing assistance may be 
manually initiated or automated and linked to vehicle sensors. The data is sent to the Emergency 

ding 
within 

tor 
t of 

e assistance to the motorist (e.g., push a vehicle to the shoulder or median). 

Emergency Response: This market package provides the computer-aided dispatch systems, emergenc
vehicle equipment, and wireless communications that enable safe and rapid deployment of appropriate 
resources to an emergency. Coo

communications would be utilized between the Emergency Management Subsystem and an Emergency 
Vehicle to enable an incident command system to be established and supported at the emergency 
location. The Emergency Management Subsystem would include hardware and software for tracking th
emergency vehicles. Public safety, traffic management, and many other allie

Emergency Routing: This market package supports dynamic routing of emergency vehicles and
coordination with the Traffic Management Subsystem for special priority on the selected route(s). The 
Information Service Provider Subsystem supports routing for the emergency fleet based on real-time
traffic conditions and the emergency routes assigned to other responding vehicles. In this market 
package, the Information Service Provider Subsystem would typically be integrated with the Emergency 
Management Subsystem in a public safety communications center. The Emergency Vehicle wou
optionally be equipped with dedicated short-range communications for local signal preemption. 

Mayday Support: This package allows the user (driver or non-driver) to initiate a request for 
emergency assistance and enables the Emergency Management Subsystem to locate the user and 
determine the appropriate response. The Emergency Management Subsystem may be operated by the 
public sector or by a pr

Management subsystem using wide area wireless communications with voice as an option. Provi
user location implies either a location technology within the user device or location determination 
the communications infrastructure. 

Roadway Service Patrols: This market package supports roadway service patrol vehicles that moni
roads that typically have incidents, offering rapid response to minor incidents (flat tire, accidents, ou
gas) to minimize disruption to the traffic stream. If problems are detected, the roadway service patrol 
vehicles will provid

Maintenance and Construction Vehicle Tracking: This market package will track the location of 
maintenance and construction vehicles and other equipment to ascertain the progress of their activities. 
These activities can include ensuring the correct roads are being plowed and work activity is being 
performed at the correct locations. 

September 6, 2002 FINAL REPORT 7.



South Central Washington Regional ITS Architecture 

Maintenance and Construction Vehicle Maintenance: This market package performs vehicle 
maintenance scheduling and manages both routine and corrective maintenance activities on vehi
other maintenance and construction equipment. It includes on-board sensors capable of automatically
performing diagnostics for maintenance and construction vehicles, and the systems that collect this 
diagnostic information and use it to schedule and manage vehicle maintenance. 

Road Weather Data Collection: This market package collects current road and weather conditio
using data collected from environmental sensors deployed on and about the ro

cles and 
 

ns 
adway. In addition to 

fixed sensor stations at the roadside, sensing of the roadway environment can also occur from sensor 
 

 
s 

 
ad condition information and current 

temperatures can be used by system operators to more effectively deploy road maintenance resources, 

w 

w and 
ice control response, and track and manage response operations. 

 

ance 

es to aid in scheduling maintenance and construction activities. 

nd 

ty 

tential safety hazards. Crew movements are also monitored so that 
the crew can be warned of movement beyond the designated safe zone. The market package supports 
both stationary and mobile work zones. 

systems located on Maintenance and Construction Vehicles. The collected environmental data is used by
the Weather Information Processing and Distribution Market Package to process the information and 
make decisions on operations. 

Weather Information Processing and Distribution: This market package processes and distributes the
environmental information collected from the Road Weather Data Collection market package. Thi
market package uses the environmental data to detect environmental hazards such as icy road 
conditions, high winds, dense fog, etc. so system operators and decision support systems can make
decision on corrective actions to take. The continuing updates of ro

issue general traveler advisories, issue location specific warnings to drivers using the Traffic 
Information Dissemination market package, and aid operators in scheduling work activity. 

Winter Maintenance: This market package supports winter road maintenance including snowplo
operations, roadway treatments (e.g., salt spraying and other anti-icing material applications), and other 
snow and ice control activities. This package monitors environmental conditions and weather forecasts 
and uses the information to schedule winter maintenance activities, determine the appropriate sno

Roadway Maintenance and Construction: This market package supports numerous services for
scheduled and unscheduled maintenance and construction on a roadway system or right-of-way. 
Maintenance services would include landscape maintenance, hazard removal (roadway debris, dead 
animals), routine maintenance activities (roadway cleaning, grass cutting), and repair and mainten
of both ITS and non-ITS equipment on the roadway (e.g., signs, traffic controllers, traffic detectors, 
dynamic message signs, traffic signals, CCTV, etc.). Environmental conditions information is also 
received from various weather sourc

Work Zone Management: This market package directs activity in work zones, controlling traffic 
through portable dynamic message signs (DMS) and informing other groups of activity (e.g., ISP, TM, 
other maintenance and construction centers) for better coordination management. Work zone speeds a
delays are provided to the motorist prior to the work zones. 

Work Zone Safety Monitoring: This market package includes systems that improve work crew safe
and reduce collisions between the motoring public and maintenance and construction vehicles. This 
market package detects vehicle intrusions in work zones and warns crew workers and drivers of 
imminent encroachment or other po
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Maintenance and Construction Activity Coordination: This market package supports the 
dissemination of maintenance and construction activity to centers, which can utilize it as part of their 
operations, or to Information Service Providers who can provide the information to travelers 
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